Abstract: Toxoplasmosis is a zoonotic infection that caused by an obligated intracellular parasite Toxoplasma gondii of many types of tissues, including nervous, muscular and intestinal epithelial tissue. Congenital toxoplasmosis is most severe condition when occurs in early period of pregnancy. The main aim of this study is to determine prevalence of toxoplasmosis among aborted women in Garmian region by using both Latex Agglutination Test (LAT) and Enzyme Linked Immunosorbent Assay (ELISA). The study was carried out in Kalar General Hospital to detect Toxoplasma antibodies among 350 samples, in which 250 samples were from aborted women and 100 samples were from normal birth women as a control. Participants' age was range from < 18 to > 35 years old. The data were collected form 15 th January 2009 to 25 th June 2010 by using a special questionnaire form to obtain full information from each participant. For statistical analysis of the data, Statistical Package for Social Sciences (SPSS) version 22 was used. The study showed that (112) cases out of 250 were seropositive for Toxoplasma gondii by using LAT, (65) cases for IgG and (50) cases for IgM by using ELISA. In the abortion group, it showed (87) cases out of 150 were seropositive by using LAT, (51) cases for IgG and (40) cases for IgM (26.6%), whereas in normal birth group (control), it showed (25) case out of 100 were seropositive by using LAT, (14) case for IgG and (10) case for IgM by using ELISA. A High seropositivity percentage was recorded among housewives (35.2%) than teachers and employees (29.4%), (28.5%) respectively. Furthermore, a higher percentage of Toxoplasma seropositivity was recorded in rural area than urban area. The aborted women who were in contact with soil showed the higher rate of Toxoplasma seropositivity (38.7%) than those were not in contact with soil (25%). This study concluded that the prevalence of toxoplasmosis was higher in Garmian region and especially among those women who have lower education level and who live in rural areas.
INTRODUCTION
Toxoplasmosis is a zoonotic disease caused by an obligatory intracellular protozoan parasite Toxoplasma gondii, which appears to have broad host specificity. Cats and wild Felines are the only definitive hosts while all other warm-blooded animals including humans are intermediate hosts [1] . Infection is acquired by ingestion of viable tissue cysts in meat or oocysts excreted by cats that contaminate food or water [2] . Congenital transmission may occur when an uninfected mother acquires primary infection during pregnancy [1] ; the infection may also be transmitted through blood or leukocyte transfusion [3] , or organ transplantation [4, 5] .
Toxoplasmosis infection in immunocompetent adults and adolescent are generally asymptomatic, but symptoms may include mild malaise, lethargy and lymphadenopathy [6] . When the disease occurs during pregnancy 20-30% of cases terminate either with spontaneous abortion, stillbirth and premature delivery or birth of infected baby with undesirable sequels later in life as blindness and deafness; it is considered as a main infection which causes blindness all over the world [7] . The gestational age at which the infection is contracted is a key variable affecting the clinical fetal outcome ( [8] .
T. gondii can also cause severe encephalitis via acute infection or reactivation of latent infection among immunosuppressed patients, including those with acquired immunodeficiency syndrome (AIDS), those with immunosuppressive cancer, and transplant recipients on immunosuppressive drugs (e.g. Cyclosporine). Toxoplasmosis is the most frequent severe neurological infection among persons with AIDS [9] . The risk factors that are often associated with acute infection in pregnant women were eating raw or undercooked meat and soil contact. Weaker associations were observed for tasting raw meat during preparation of meals, eating salami, drinking unpasteurized milk and animal contact [10 ,2] .
The aim of this study is, to determine epidemiological survey of toxoplasmosis among aborted women in Garmian region by using serological method, such as Enzyme-linked Immunosorbent Assay (ELISA) and to investigate the effect of some factors such as age, job style, soil contact and obstetrical history including (number of pregnancy, type of abortion, gestational age), educational back ground, residence area on the incidence of toxoplasmosis.
METHODS AND MATERIALS
The study was performed in Garmian area, Iraqi Kurdistan Region. The sample size was 250 samples, which divided into normal birth women (100 samples) and aborted women (150 samples); the study was started from 1 st November 2016 till June of 2017 at Kalar General Hospital, in addition to private clinics in Garmian area. Data were collected from all aborted and normal birthed women by interviews using a specially designed, pretested questionnaire. Interviews were conducted face to face at the Kalar General Hospital and private clinic by staff nurses or medical technologist. Women firstly asked about age, place of residence (urban or rural) and occupation, obstetrical history (total number of pregnancy, stillbirths, abortions and live birth). The blood samples were collected after cleaning the area by using denaturized 70% medical spirit. Five ml of venous blood was taken in a 5ml tubes size disposable syringe the transferred to 10 ml disposable sterile test tubes. The blood was then centrifuged at 3000 rpm for 5 minutes then serum samples were aspirated by using automatic micropipette transferred to 3 ml sized micro test tube with screw cap, each serum was labeled and numbered before keeping at 4-8 C˚ for 24-48 hrs. If longer periods of storage are required sera kept in deep freeze at -20 C˚ for a late serological testing. All isolated sera were tested serologically for detection of specific antibodies to T. gondii by the using of LAT and IgM, IgG by ELISA technique. Analysis of data was performed by using Statistical Package for Social Science (SPSS) version 22.0. Chisquare test was applied to find association between categorical variables. Continues variables were checked using t-test. P values p ≤ 0.05 were considered statistically significant.
RESULTS
Prevalence of Toxoplasma gondii seropositivity using LAT The results in (Table 1) show the prevalence of Toxoplasma seropositivity using LAT. In 250 samples, there were 112(44.8%) seropositive in overall groups; in normal birth group, there were 25(25%) seropositive cases out of 100-screened samples and in abortion group from 150 samples 87(58%) were seropositive. The statistical analysis appears significant difference at P< 0.01. Prevalence of Toxoplasma gondii seropositivity using ELISA technique. The results in (Table 2) show that the prevalence of T. gondii seropositivity using ELISA technique, screening for IgG type antibodies specific to T. gondii in 250 samples, there were 65(26%) seropositive in overall groups; in normal birth group there were 14(14%) seropositive cases out of 100-screened samples and in abortion group from 150 samples 51(34%) were seropositive .The statistical analysis appears significant difference at P< 0.01,while screening for IgM type antibodies specific to T. gondii in 250 samples, there were 50(20%) seropositive in overall groups; in normal birth group there were 10(10%) seropositive cases out of 100-screened samples and in abortion group from 150 samples 40(26.6%) were seropositive .The statistical analysis appears a significant difference at P< 0.01. 
Seropositivity of Anti-Toxoplasma by ELISA technique and LAT in relation to gestational age of aborted women
The results in (Table 3) show that the distribution of Toxoplasma seropositivity using ELISA technique and LAT in relation to gestational age of aborted women. Screening for IgG type antibodies specific to T. gondii. In 150 samples, there were 51(34%) seropositive cases out of 150-screened samples, the highest seropositivity in second trimester were 17(45.9%) out of 37 samples, followed by first trimester were 33(33.3%) out of 37 samples and lowest seropositivity in third trimester were 1(7.1%) out of 14 samples. Screening for IgM type antibodies specific to T. gondii. In 150 samples, there were 40(26.6%) seropositive cases out of 150-screened samples, the highest seropositivity in second trimester were 11(29.7%) out of 37 samples, followed by first trimester were 29(29.2%) out of 37 samples and lowest seropositivity in third trimester were 0 (0%) out of 14 samples. While in LAT screening for antibodies specific to T. gondii. In 150 samples, there were 87(58%) seropositive cases out of 150-screened samples, the highest seropositivity in first trimester were 66 (66.6%) out of 120 samples, followed by second trimester were 19(51.3%) out of 37 samples and lower seropositivity in third trimester were 2 (14.2%) out of 14 samples. Statistical analysis appears significant difference at P< 0.01. Table (4) (5) (6) (7) (8) Shows the distribution of Toxoplasma seropositivity using ELISA technique and LAT in relation to gestational age of control group. Screening for IgG type antibodies specific to T. gondii, In 100 samples, there were 14(14%) seropositive cases out of 100-screened samples, the highest seropositivity in third trimester were 14(14%) out of 100 samples and lowest seropositivity in both first and second trimester were 0 (0%) out of 0 samples. Screening for IgM type antibodies specific to T. gondii, In 100 samples, there were 10(10%) seropositive cases out of 100-screened samples, the highest seropositivity in were third trimester 10(10%) out of 100 samples and lower seropositivity in both first and second trimester were 0(0 %) out of 0 samples. While in LAT screening for antibodies specific to T. gondii, In 100 samples, there were 25(25%) seropositive cases out of 100-screened samples, the highest seropositivity in third trimester were 25 (25%) out of 100 samples and lower seropositivity in both first and second trimester were 0 (0%) out of 0 samples. Statistical analysis appears no significant difference at P< 0.05. The results in ( 
DISCUSSION
Toxoplasmosis has been established that has a worldwide distribution in human and other warmblooded vertebrates but the frequency of the infection varies from one country to another and also in different part of a given country [11] . One half billion human infection is a conservative estimate [12] .
The current study is the first study performed in Garmian district to determine the seroprevalence of T. gondii infection between normal birth and aborted women groups. The seroprevalence of toxoplasmosis in the present study was 58 % of aborted women, whereas 25% of normal birth by using LAT test and 34% for IgG and 26.6% for IgM in aborted women, whereas 14% for IgG and 10% for IgM in normal birth women by using ELISA technique. These results in consistence with those of [13] in Diala province, Al-Timimi, (2004) in Baghdad [14] and Fatohi, (1985) in Musol city [15] , Al-Attar, (2000) in Kirkuk [16] , showed that the seroprevalence of toxoplasmosis were 54.0%, 55.26%, 52.6% and 42.6% respectively. But the results of the present study are not in agreement with which showed of some studies in Iraqi provinces, as in Baghdad showed that the seroprevalence of toxoplasmosis, in the first study was 12.3% by using skin test and in the second study was 33.42% by using DAT test [17, 18] .
The results reported in (Table 1 and Table 2 ), which shows the seroprevalence of T. gondii seropositivity in aborted women were (58%) by LAT and (34%) for IgG antibodies and (26.6%) by ELISA technique which they are significantly higher than seroprevalence of T. gondii seropositivity in control (normal birth) women in which they show (25%) by LAT and (14%) for IgG antibodies and (10%) by ELISA technique. Such results were comparable to those obtained by Saeed (1998) , she concluded in her results that T. gondii agglutinins prevalence in women suffering from abortion in Erbil city [19] , also the same findings were indicated on aborted women in Mosul city, Duhok and Baghdad [20, 21, 17] . These results were in contrast with the observation of Akoijaam, et al., (2002) , they found that no significant association between abortion and infection with T. gondli [22] . This variance may be explained by the presence of different source for distribution of the parasite in this locality and may be due to the difference in sanitation and hygienic way of living; or the difference may be due to the influence of climate on the survival of Toxoplasma oocysts in the environment, in addition different eating habits and differences in husbandry of domestic animals may affect exposure to infection [23] .
The relationship of seropositive toxoplasmosis with residency was also studied. The higher seropositivity of T. gondii among aborted women in rural resident than those in urban resident, this result is in consistence with that of [24, 25] . This finding is similar to that reported in Malaysia [26] and in Egypt [27] ; in India [28] and in Erbil city [19] in which they observed that the disease is apparently more prevalent among rural aborted women than those living in urban community, but with no significant difference. The seroincidence variation between the two communities depends on the basis of poor standards of hygiene and lower socioeconomic status in rural area than in the urban, also rural women are more in contact with domestic and other animals than urban women. The pattern of risk factors and their relative importance are likely to vary appreciably across national boundaries in accordance with cultural patterns and climatic factors affecting the survival of oocysts [29] . This study revealed that there was significant relationship between soil contact and frequency of T. gondii seropositivity, while in normal birth women group show no significant difference. But in both groups frequency of T. gondii seropositivity using LAT and ELISA technique are higher in women who work on land or had contact with soil than that who without soil contact. This result is in consistence with that [30] . The association of cats and human toxoplasmosis is difficult to assess by epidemiological surveys because soil, not the cats, is the main culprit. Oocysts are not found on cat fur and often buried in soil along with cat faeces, and soil contact is universal and difficult to avoid. Contact with soil was identified as a risk factor for Toxoplasma infection in pregnancy in this study and in 2 of 3 previous studies that adjusted for confounders [31, 29] .
CONCLUSION
The current investigation has concluded that the prevalence of Toxoplasma infection is highly prevalent among aborted women in Garmian district. Furthermore, the rate of Toxoplasma seropositivity was a highest in the second trimester of gestational period than first and third trimester by ELISA, while in LAT, the highest rate was in first trimester followed by second and third trimester. Moreover, pregnant women on soil contact had a higher rate of Toxoplasma infection than those not in contact with soil. Finally, frequency of Toxoplasma infection in rural resident was higher than urban resident.
